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FOREWORD 


This  report  summarizes  the  results  of  the  windtunnel  test  of  an  os¬ 
cillating  straked  wing  conducted  under  a  cooperative  program  of  research 
between  General  Dynamics  Fort  Worth  Division,  Fort  Worth,  Texas,  and  the 
National  Aerospace  Laboratory  (NLR) ,  The  Netherlands.  The  model  and 
support  system  was  designed  and  fabricated  at  NLR  under  a  separate  pro¬ 
gram  with  General  Dynamics  and  NLR  funding.  The  test  preparation,  wind- 
tunnel  test  and  reporting  were  performed  at  NLR  under  Air  Force  Contract 
F336 1 5— 85— C— 30 13,  for  the  Flight  Dynamics  Laboratory  of  the  Air  Force 
Wright  Aeronautical  Laboratories,  Wright-Patterson  Air  Force  Base,  Ohio. 
The  work  was  administered  by  Mr.  D.W.  Kinsey  of  the  Aeromechanics  Divi¬ 
sion  (AFWAL/FIM) .  Additional  technical  monitoring  support  was  provided 
by  Mr.  T.  Cord  of  the  Flight  Control  Division  (AFWAL/FIG) . 

The  program  manager  and  principal  investigator  was  Dr.  A.M.  Cunningham 
Jr.  at  General  Dynamics  and  Mr.  R.G.  den  Boer  was  the  principal  investi¬ 
gator  at  NLR.  Mr.  den  Boer  was  assisted  by  the  following  NLR  specialists: 
C.S.G.  Dogger,  E.G.M.  Geurts,  A.J.  Persoon,  A.P.  Retel  and  R.J.  Zwaan. 


This  report  consists  of  six  parts.  Part  I  presents  a  general  description 
cf  the  model  and  test  program  and  a  discussion  of  the  results.  Part  II 
contains  the  steady  pressure  distribution  plots  and  the  major  part  of 
the  zeroth,  and  first  order  harmonic  unsteady  pressure  distribution  plots. 
Part  III  contains  the  remainder  of  the  unsteady  pressure  distribution 
plots  and  plots  of  the  steady  and  the  zeroth  and  first  order  harmonic 
unsteady  overall  loads.  Part  IV  contains  time  history  plots  of  the  un¬ 
steady  pressures  and  overall  loads.  Part  V  contains  power  spectral  den¬ 
sity  plots  of  the  overall  loads  at  harmonic  oscillation  and  time  history 
plots  of  overall  loads  for  (L-cos)  model  motions.  Part  VI  contains 
results  of  the  flow  visualization  program. 
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APPENDIX  A:  FLOW  VISUALIZATION  DATA  TABLES  AND 
VORTEX  POSITION  PLOTS 


LIST  OF  SYMBOLS 


ALPHA, a  wing  incidence  (deg) 

b  local  wing  span  (m) 

c  local  chord  (m) 

DALPHA,da  amplitude  of  unsteady  wing  incidence  (deg) 

f,FREQ  frequency  (Hz) 

PHI,<p  phase  angle  (deg) 

x  chordwise  coordinate  in  wing  reference  plane 

apex:  x  *  0  (figures  1,5,  part  I)  (m) 

y  spanwise  coordinate  in  wing  reference  plane 

(figures  1,5,  part  I)  (m) 

z  coordinate  in  plane  of  symmetry  normal  to  wing  reference 

plane  (figures  1,5,  part  I)  (m) 

GREEK 

a, ALPHA  wing  incidence  (deg) 

da.DALPHA  amplitude  of  unsteady  wing  incidence  (deg) 

<p, PHI  phase  angle  (deg) 


APPENDIX  A 

FLOW  VISUALIZATION  DATA  TABLES  AND  VORTEX  POSITION  PLOTS 

Note:  In  the  header  of  the  tables  and  figures,  by  x/c  the  position 
of  the  laser  light  screen  relative  to  the  root  chord  is  indi 
cated. 
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x/c  •  40.42  X  ALPHA  *  !8.78  deg  FREQ  -  1.13  Hz 

b/2  -  79.16  mm  DALPHA  -  13.50  deQ 
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x/c  -  40.42  %  ALPHA  -  22.44  deg  FREQ  «  3.00  Hz  • 

b/2  “  79. IG  pm  DALPHA  »  3.51  deg  i 


STRAKE  UORTEX 


RIGHT 
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LEFT 
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WING  VORTEX 

1 

LEFT 

\ 

RIGHT 

!  LEFT 

i  RIGHT 

PHI  I 

2y/b 

2z/b  i 

2y/b 

2z/b 

!  2y/b 

2z/b  1  2y /b  2z  /b 

I 

0  i 

1 

1 

1 

j 

1 

1 

45  i 

1 

1 

1 

90  i 

1 

! 

1 

135  ' 

! 

1 

1 

180  ' 

1 

f 

1 

225  i 

1 

0.713 

0 . 400 

1 

270  i 

1 

0.693 

0 . 403 

1 

1 

315  i 

i 

1 

1 

- 1 

0.699 

0.409 

1 

f 

1 

1 

\pItvC 


wSBvwSrSwSKrWt 


r 


TABLE 

25 


x/c  -  40.42  X  ALPHA  -  35. 8G  deg  FREQ  -  3  00  Hz 

b/2  *  79. 1G  nm  DALPHA  ■  3.44  deg 


STRAKE  UORTEX 

- 1 - 

-EFT  i  RIGHT 

- i - 


b  2z/b  !  2v/b  2  z  /  b 


WING  UORTEX 


LEFT  i  RIGHT 


2z/b  i 


i  0.701  0.477  i 


$ 


i  0.726  0.454 

!  0.725  0.426 

i  0.72G  0.464 


1 

TABLE 

x/c  =  40.42 

b/2  -  79.16 

7.  ALPHA  » 

nn  DALPHA  » 

35.87 

6.93 

deg 

deg 

FREQ  »  3.00  Hz 

26  ' 

STRAKE 

UORTEX 

! 

WING  UORTEX 

1 

LEFT  ! 

RIGHT 

! 

- 1 - 

LEFT 

!  RIGHT 

- 1 - 

0  ! 
45  ' 
90  i 
135  i 
180  ' 
225  i 
270  i 
315  i 


2z/b  ! 


2z/b  i  2' 


0.713  0.490  i 


TO 


W 


-21- 


1 

TABLE  ! 

x/c  -  65.88 

b/2  -  225.00 

X  ALPHA  - 

nn  OALPHA  - 

9.87  deg 
8.11  deg 

FREQ  =1.13  Hz 

29  i 

STRAKE 

VORTEX 

1 

WING 

VORTEX 

j 

LEFT  ! 

RIGHT 

i  LEFT 

i  RIGHT 

PHI  i 

2y/b  2z/b  1 

2y/b  2z/b 

1  2y /b 

2z/b 

I  2y/b  2z/b 

0 

| 

I 

I 

1 

45 

1 

1 

i 

-0.797 

0.098  ' 

0.801 

0.104 

90 

I 

! 

i 

-0 . 73i 

0.115  ! 

0.799 

0.118 

135 

{ 

| 

i 

-0.791 

0.090  i 

0.807 

0.097 

180 

1 

! 

i 

1 

225 

f 

i 

\ 

1 

270 

| 

i 

! 

1 

315 

1 

1 

! 

1 

I 

l 

1 

I 

- | 

TABLE 


x/c  -  65.88  X  ALPHA  -  9.28  deg  FREQ  -1.13  Hz 

b/2  •  225.00  mn  DALPHA  -  18.59  deg 


STRAKE  VORTEX 


RIGHT 


WING  VORTEX 


RIGHT 


2y/b  2z/b 


2y/b  2z/b 


2y/b  2z/b 


2y/b  2z/b 


-0.790  0.129 


0.802  0.144 


v  j 


TABLE 

33 


x/c  “  G5.88  X  ALPHA  »  9.38  deg 
b/2  “  225.00  mm  DALPHA  *  15.51  deo 


1.88  H 


STRAKE  VORTEX 


LEFT 

2y /b 


RIGHT 

2y/b  2z/b  ! 


WING 

VORTEX 

i 

LEFT 

i  RIGHT  i 

2y /b 

2z/b 

*  2y  /b 

i - 

2z/b  ' 

- i 

-0.776 

0.128 

! 

1 

'  0.77G 

i 

i 

0.135  i 

-0.783 

0. 142 

i  0.772 

0.150  i 

-0.793 

0.115 

i  0.796 

i 

i 

i 

i 

i 

0.124  i 

i 

i 

i 

i 

i 

~ » 

x/c  ■ 

65.88 

X  ALPHA 

TABLE  1 

b/2  • 

225.00 

mm  DALPHA 

34  1 

STRAKE 

VORTEX 

\ 

LEFT 

1 

RIGHT 

PHI  i 

2y/b 

2z/b  i 

2y/b  2z 

1 

0  I 

1 

1 

45  ' 

1 

90  i 

1 

135  ' 

\ 

180  ' 

1 

225  ' 

\ 

270  i 

1 

315  ' 

i 

1 

1 

WING  VORTEX 


LEFT  i  RIGHT 


i  -0.799 
i  -0.801 
i  -0.801 


0.071  i 
0.07G  ' 
0.074  i 


0 . 80S  0 . 087 
0.804  0 . 088 
0.803  0.085 


-25- 


TABLE 


x/c  *  65.88  X  ALPHA  -  10.00  deg  FREQ  -  6.00 

b/2  -  225.00  mm  DALPHA  -  3.68  deg 


STRAKE  UORTEX 


- | 

LEFT  i 

RIGHT  ! 

- | 

LEFT  ' 

RIGHT 

PHI  l 

2y/b 

2z/b  i 

2y/b 

2z/b  ! 

2y/b 

2z/b  i 

2y/b 

2z/b 

0  l 

1 

1 

1 

1 

45  1 

! 

-0.813 

0.052  i 

0.813 

0.069 

90  ! 

i 

-0.792 

0.057  i 

0.812 

0.070 

135  * 

-0.436 

0.155  ! 

0.456 

0.155  ! 

-0.800 

0.0S0  ! 

0.813 

0.065 

180  1 

-0.442 

0.143  ! 

0.448 

0.148  i 

-0.814 

0.039  ! 

225  ' 

| 

| 

270  i 

1 

1 

315  ' 

-0.452 

0.100  ! 

0.471 

0.102  ! 

I 

I 

UIN6  UORTEX 


: 

t  1  table 

x/c  *  65.88 

-  b/2  -  225.00 

X  ALPHA  - 

mm  DALPHA  * 

9.88 

7.36 

deg 

deg 

FREO  -o.00  Hz  i 

i 

!  1  38 

STRAKE 

UORTEX 

! 

WING  UORTEX  ! 

_ i  _ _ _ _ _  i 

I  , 

1 

LEFT  i 

RIGHT 

LEFT 

i  RIGHT  I 

z/b  i  2y/b  2z/b  ' 


FREQ  =  1  . 


65.88  X  ALPHA  -  18.96  deg 
25.00  iw  DALPHA  ■  3.82  deg 


STRAKE  VORTEX 


WING  VORTEX 


2z/b  ' 


2z/b  '  2y/b  2z/b 


2z/b  * 


0 

-0.448 

0.203 

1 

0.467 

0.210 

1 

-0.795 

0.103 

! 

0.816 

0. 106 

1 

45 

-0.442 

0.221 

1 

0.463 

0.226 

I 

-0.797 

0.116 

! 

0.816 

0.123 

1 

90 

-0.435 

0.225 

! 

0 . 454 

0.230 

l 

-0.788 

0.  124 

l 

0.824 

0.  127 

1 

35 

-0.442 

0.215 

! 

0.455 

0.223 

i 

I 

1 

30 

-0.448 

0.210 

i 

0.469 

0.212 

l 

-0.807 

0.101 

I 

0.799 

0.109 

! 

25 

-0.452 

0.229 

! 

0.466 

0.231 

l 

-0.788 

0.124 

l 

0.821 

0.129 

i 

70 

-0.447 

0.  188 

! 

0.464 

0.193 

! 

-0.798 

0.087 

l 

0.812 

0.103 

i 

15 

-0.454 

0.195 

I 

0.462 

0.200 

I 

-0.802 

0.097 

I 

0.814 

0.107 

i 

x/c  *  65.88  X  ALPHA  -  18.92  deg  FRE 

b/2  •  225.00  pin  DALPHA  -  7.65  deg 


STRAKE  VORTEX 


WING  VORTEX 


RIGHT 


2z/b  i 


Zz/b  i 


0 

-0.449 

0.205 

1 

0 . 470 

0.212 

-0.779  0.102  1  0.813  0.117 

45 

-0.437 

0.231 

1 

0.457 

0.242 

i 

90 

-0.429 

0.243 

1 

0.450 

0.251 

i 

35 

-0.434 

0.234 

1 

0.450 

0.243 

i 

30 

-0 . 446 

0.204 

1 

0.457 

0.213 

i 

25 

-0.442 

0.181 

1 

0.465 

0.185 

i 

70 

-0.467 

0.167 

1 

0.467 

0.172 

i 

15 

-0.446 

0.182 

1 

0.465 

0.189 

i 

!wwS 


r 


G5.88  X  ALPHA 

225.00  mn  DALPHA 

STRAKE  VORTEX 


18.78  deg 
13.50  deg 


FREQ  =  1.13  Hz 


UIN6  VORTEX 


RIGHT 


RIGHT 


2y/b  2z/b  !  2 


2z/b  * 


Zz/b  i 


x/c 

-  65.88  X 

ALPHA  -  18.94 

deg 

FREQ  = 

1.88  Hz  i 

b/2 

•  225.00  men 

DALPHA  «  3.58 

deg 

1 

- | 

STRAKE  VORTEX 


WING  VORTEX 


RIGHT 


2z/b  1  2y/b  2z/b  1 


RIGHT 


2z/b  i 


I  x/c  »  65.88  X  ALPHA  «  18.79  deg  FREQ  -  1.88  H:  i 

TABLE  i  b/2  -  225.00  not  DALPHA  -  12.63  deg  ' 


I 


9 

i 


i 


TABLE 


TABLE  I 

x/c  - 
b/2  • 

65.88 

225.00 

X  ALPHA  -  18.83  deg  FREQ 

mm  DALPHA  ■  12.42  deg 

*  3.00  Hz 

47  i 

STRAKE 

VORTEX 

WING 

VORTEX 

LEFT  ! 

RIGHT  ! 

LEFT 

1 

RIGHT 

PHI  ! 

2y/b 

2z/b  i 

2y/b 

2z/b  ! 

2y/b  2z/b 

! 

2  y  /  b  2z/b 

0  I 

-0.444 

1 

0.225  ! 

0.476 

0.235  ! 

-0.773  0.138 

f 

I 

0.80B  0.143 

45  ! 

-0.439 

0.268  ! 

0.459 

0.270  ! 

-0.773  0.178 

l 

90  i 

! 

0.436 

0.297  1 

-0.792  0.151 

I 

135  I 

} 

0 . 450 

0.294  i 

j 

180  ! 

-0.425 

0.200  > 

0.458 

0.208  ! 

| 

225  ! 

-0.435 

0.156  ! 

0.472 

0.162  ! 

! 

270  ! 

t 

! 

315  i 

-0.460 

0.172  ! 

! 

0.485 

0.180  ! 

-0.802  0.085 

1 

1 

0.820 

x/c  -  65.88  X  ALPHA  -  18.98  deg  FREQ  -  6.00  Hz 

b/2  *  225.00  mm  DALPHA  ■  3.46  deg 


STRAKE  VORTEX 


RIGHT 


PHI 

I  2y/b 

2z/b 

1 

2y /b 

2z/b 

i  2y/b 

2z/b 

1 

2y/b 

2z/b 

0 

1 

1  '0.447 

0.192 

1 

1 

0.473 

0.202 

| 

i  -0.784 

0.103 

! 

1 

0.807 

0.  114 

45 

i  -0.444 

0.211 

1 

0.476 

0.218 

I  -0.784 

0.116 

l 

0.805 

0.  1  24 

90 

•  -0.446 

0.227 

1 

0.456 

0.232 

i  -0.798 

0.119 

l 

0.803 

0.122 

135 

i  -0.446 

0.229 

1 

0.448 

0.239 

I  -0.805 

0.121 

I 

0.B10 

0.124 

180 

i  -0.446 

0.225 

1 

0.446 

0.234 

i  -0.801 

0.112 

t 

0.812 

0.122 

225 

I  -0.444 

0.213 

1 

0.458 

0.216 

i  -0.803 

0.094 

I 

0.820 

0.108 

270 

i  -0.443 

0.198 

\ 

0 . 470 

0.204 

i  -0.802 

0.097 

I 

0.818 

0.105 

315 

i  '0.445 

I 

0.188 

t 

1 

0.472 

0.197 

»  -0.799 

i 

0.089 

l 

l 

0.824 

0.111 

WING  VORTEX 


RIGHT 


-31 


1 

TABLE  ' 

x  /c  “ 

b/2  - 

65.88 

225.00 

%  ALPHA  - 

mm  DALPHA  » 

18.93  deg 
6.93  deg 

FREQ  -  6.00  Hz 

49  I 

STRAKE 

UQRTEX 

1 

WING 

UORTEX 

! 

LEFT 

H 

!  LEFT 

i  RIGHT 

PHI  1 

2y/b 

2z/b  ! 

!  2y/b 

2z/b 

l  2y/b  2z/b 

0  I 

} 

!  -0.782 

0.082 

1 

0.794 

0.092 

45  ! 

1 

1  -0.782 

0.115 

I 

0.793 

0.127 

90  I 

-0.438 

0.250 

j 

0.437 

0.259 

!  -0.775 

0.153 

! 

0.805 

0.154 

135  i 

-0.442 

0.251 

! 

0.442 

0.258 

!  -0.792 

0.144 

1 

0.814 

0.152 

180  ! 

-0.442 

0.229 

! 

0.442 

0.238 

1 

! 

225  ! 

-0.444 

0.206 

! 

0.443 

0.212 

1  -0.813 

0.077 

1 

0.820 

0.085 

270  ! 

-0.453 

0.180 

! 

!  -0.812 

0.061 

! 

0.824 

0.071 

315  ! 

! 

! 

i  - 

!  -0.790 

! 

0.062 

! 

! 

0.831 

0.067 

- f- 

| 

TABLE  i 

x  /c  ” 
b/2  - 

65.88 

225.00 

X  ALPHA  - 

mm  DALPHA  - 

22.45 

3.79 

deg 

deg 

FREQ 

-1.13  Hz 

50  i 

STRAKE 

UORTEX 

1 

WING 

UORTEX 

1 

LEFT 

I 

RIGHT 

} 

LEFT 

1 

RIGHT 

PHI  l 

2y/b 

2z/b  1 

2y/b  2z/b 

1  2y/b 

2z/b 

1 

2y/b  2z/b 

0 

i  -0.444 

0.234 

1 

0.463 

0.244 

i  -0.789 

0.132 

1 

0.814 

0.145 

45 

i  -0.443 

0.246 

1 

0.460 

0.251 

l  -0.789 

0.148 

1 

0.798 

0.  168 

90 

'  -0.439 

0.248 

1 

0.458 

0.254 

i  -0.787 

0.157 

1 

0.790 

0.167 

135 

I  -0.439 

0.237 

| 

0.456 

0.242 

!  -0.792 

0. 141 

1 

0.790 

0.  1  49 

180 

'  -0.441 

0.229 

i 

0.462 

0.239 

i  -0.799 

0.123 

1 

0.814 

0.  13! 

22S 

'  -0.446 

0.222 

I 

0.464 

0.230 

t  -0.790 

0.115 

1 

0.822 

0.126 

270 

i  -0.444 

0.216 

i 

0.467 

0.222 

i  -0.790 

0.112 

1 

0.818 

0.120 

315 

i  -0.444 

i 

0.223 

i 

i 

0.47! 

0.229 

i  -0.791 

i 

0.116 

1 

1 

0.821 

0.  1  26 

$ 

itfd 


x/c  «  65.88  X  ALPHA  «  22.41  deg  rrccu  -  1.10  ti 

b/2  -  225.00  nn  OALPHA  -  7.57  deg 


5TRAKE  VORTEX 


RIGHT 


WING  VORTEX 
- 1 - 


RIGHT 


PHI 

2y/b 

2z/b  1 

2y/b 

2z/b  i 

!y /b 

4 

z/b  i 

9 

y /b 

2 

z/b 

0 

-0 

.445 

0 

224  i 

0 

468 

0 

230  1 

-0 

792 

0 

i 

117  1 

0. 

822 

0. 

1  29 

45 

-0 

.441 

0 

247  ! 

0 

464 

0 

254  i 

-0 

766 

0 

172  ! 

0. 

788 

0. 

175 

90 

0 

443 

0 

271  i 

-0 

803 

0 

157  1 

135 

0 

452 

0 

259  ! 

-0 

795 

0 

136  i 

0. 

821 

0. 

136 

180 

-0 

.438 

0 

225  ! 

0 

463 

0 

232  ! 

-0 

787 

0 

125  i 

0. 

815 

0. 

1  30 

225 

-0 

.446 

0 

203  ! 

0 

467 

0 

210  ! 

-0 

799 

0 

102  ' 

0. 

820 

0. 

1  14 

270 

-0 

.446 

0 

191  ! 

0 

468 

0 

134  ! 

-0 

793 

0 

090  1 

0. 

821 

0. 

108 

315 

-0 

.452 

0 

198  ! 

0 

470 

0 

204  ! 

-0 

796 

0 

107  ! 

0. 

816 

0. 

1  14 

65.88  X 

ALPHA  -  22.49 

deg 

FREQ  = 

1.13  H 

225.00  nm 

DALPHA  -  15.19 

deg 

STRAKE  VORTEX 


WING  VORTEX 


2z/b  i 


WWwWw! 


?SW*'r 


TABLE 


x/c  «  65,88  X  ALPHA 
b/2  ■  225.00  mm  DALPHA 


FREQ  “  1 . 8o  Hz 


*  22.46  deg 
■  3.54  deg 


!  -- 

53  i 

STRAKE 

VORTEX  i 

WING 

VORTEX 

♦ 

LEFT  ! 

RIGHT  ! 

LEFT 

i  RIGHT 

PHI  I 

2y/b  2z/b  1 

2y/b  2z/b  i 

2y/b 

2z/b 

!  2y/b  2z/b 

0 

1  -0.440 

0.222 

I 

0.464 

0.227 

!  -0.793 

0.116  ! 

0.817 

0.  128 

45 

i  -0.438 

0.228 

| 

0.457 

0.239 

!  -0.784 

0.135  i 

90 

i  -0.439 

0.235 

! 

0.458 

0.244 

!  -0.781 

0.152  ! 

135 

t  -0,440 

0.232 

1 

0.452 

0.239 

!  -0.791 

0.132  1 

180 

i  -0.438 

0.223 

1 

0.455 

0.228 

t  -0.795 

0.116  ' 

225 

i  -0.438 

0.209 

! 

0.464 

0.219 

!  -0.789 

0.103  i 

0.827 

0.116 

270 

!  -0.438 

0.202 

) 

0.478 

0.209 

i  -0.791 

0.099  1 

0.827 

0.109 

315 

i  -0.439 

i 

0.206 

i 

! 

i  - 

0.475 

0.215 

i  -0.791 
! 

i - 

0.103  I 

! 

- I 

0.838 

0.115 

TABLE 

1 

1 

x/c  » 
b/2  * 

65.88 

225.00 

%  ALPHA  = 

mm  DALPHA  * 

22.42  deg 
7.09  deg 

FREQ  *  1.88  Hz 

54 

! 

STRAKE 

VORTEX 

! 

WING 

VORTEX 

I 

LEFT 

I 

RIGHT 

'  LEFT 

i  RIGHT 

PHI 

i 

2y/b 

Zz/b  • 

2y/b  2z/b 

!  2y/b 

2z/b 

'  2y/b  2z/b 

0 

i  -0.440 

0.217 

1 

0.477 

0.226  i 

-0.787 

0.IJ7  ' 

0.825 

0.122 

45 

i  -0.435 

0.243 

I 

0.486 

0.250  ' 

i 

90 

'  -0.429 

0.268 

) 

0.455 

0.272  ! 

i 

1  35 

i 

1 

0.457 

0.256  ! 

I 

180 

•  -0.423 

0.224 

1 

0.464 

0.232  i 

i 

225 

i  -0.437 

0.197 

1 

0.466 

0.207  i 

-0.795 

0.089  « 

0.829 

0.105 

270 

i  -0.440 

0.  184 

f 

0.474 

0.193  ' 

-0.792 

0.085  i 

0.829 

0.099 

315 

i  -0.444 

0.192 

1 

0.477 

0.198  ' 

-0.791 

0.101  ' 

0.831 

0.113 

i 


.y 


iadCiaU  dl*j£di£*£id  £m  j 


\  % 
•  Vu 


-35- 


c 

SJ 


( 

§ 


n 


TABLE 


TABLE 

1  x/c  * 

'  b/2  = 

65.88 

225.00 

X  ALPHA  = 

DALPHA  • 

22.42  deg  FREQ 

6 . 98  deg 

=  3.00 

Hr 

57 

| 

STRAKE 

VORTEX 

i  WING 

VORTEX 

i  LEFT  i 

RIGHT 

1  LEFT 

1 

RIGHT 

PHI 

'  2y/b 

2z/b  ! 

2y/b 

2z/b 

i  2y/b  2z/b 

1 

2y/b 

2z/b 

0 

1 

i  -0.458 

I 

0.197  I 

0.458 

0.207 

! 

1-0.800  0.105 

1 

| 

0 . 804 

0.115 

45 

i  -0.447 

0.225  i 

0.447 

0.232 

!  -0.794  0.142 

I 

90 

i  -0.446 

0.247  i 

0.446 

0.252 

1-0.800  0.157 

l 

135 

1 

| 

0.449 

0.244 

1 

l 

180 

i  -0.442 

0.219  ! 

0.442 

0.226 

!  -0.804  0.112 

i 

225 

!  -0.451 

0.188  i 

0.451 

0.194 

!  -0.808  0.086 

i 

0.816 

0 . 093 

270 

*  -0.458 

0.165  1 

0.458 

0.169 

i  -0.810  0.070 

l 

0.809 

0.079 

315 

!  -0 . 453 

! 

0.170  ! 

| 

- i 

0.463 

0.  178 

!  -0.806  0.088 

! 

I 

i 

0.804 

0.094 

x/c  -  65.88  X  ALPHA  -  22.28  deg  FREQ  =3.00  Hr 

b/2  -  225.00  mm  DALPHA  -  14.00  deg 


STRAKE  VORTEX 


2y/b  2z/b 


-0.441  0.207 

-0.425  0.272 


-0.42S  0.165 


RIGHT 


2y/b  2z/b 


0.485  0.2<1 

0.454  0.277 


0.473  0.170 


WING  VORTEX 


2y/b  2r/b 


-0.772  0.130 


-0.791  0.061 


RIGHT 


!y/b  2:/b 


0.904  0,i: 


0  1 

-0.461 

0.210 

1 

0.46! 

0.218 

i  -0.802 

0.115  i 

0.806 

0. 

1  l  6 

45  1 

-0.452 

0.221 

1 

0.452 

0.232 

i  -0.803 

0.137  i 

90  i 

-0 . 450 

0.229 

1 

0 . 450 

0.239 

) 

i 

135  i 

-0 . 450 

0.228 

1 

0.450 

0.238 

i 

i 

180  i 

-0.446 

0.222 

1 

0.446 

0.232 

! 

1 

225  i 

-0.447 

0.208 

! 

0.447 

0.221 

i  -0.808 

0.108  t 

270  i 

-0.454 

0.198 

I 

0.454 

0.211 

'  -0.815 

0.105  i 

315  i 

-0.460 

0.200 

t 

0.460 

0.208 

!  -0.812 

0.109  ! 

0.809 

0. 

1  16 

r«  > 

fi 


& 
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TABLE 
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xVc  »  65.88 

b/2  -  225.00 

X  ALPHA  ■=  22.42 

nn  OALPHA  *  6.88 

deg 

deg 

FREQ  =  6.00  H: 

STRAKE 

VORTEX  i 

WING  VORTEX 

LEFT  i 

RIGHT  i 

LEFT 

i  RIGHT 

-38- 


X  /c  * 

96.82 

X  ALPHA  = 

10.01  deg 

FREO 

=1.98  Hz  ' 

TABLE  * 

b/2  - 

400 . 00 

nn  DALPHA  = 

3.78  deg 

63  ' 

STRAKE 

VORTEX 

1 

WING 

VORTEX  i 

1 

LEFT 

1 

RIGHT 

i  LEFT 

1 

RIGHT  i 

PHI  1 

2y/b 

2  z  /b  1 

2y/b  2z/b 

i  2y /b 

2z/b 

1 

2y/b  2  z / b  1 

1 

0  1 

1 

I 

1 

1 

1 

1 

1 

45  1 

1 

1 

1 

1 

90  ' 

1 

1 

i 

1 

135  ' 

-0.351 

0.117  i 

0.362  0.119 

1 

1 

i 

180  i 

! 

1 

1 

1 

225  i 

i 

1 

1 

i 

270  i 

! 

1 

1 

1 

3 1  5  ' 

i 

| 

1 

l 

| 

1 

I 

1 

t 

| 

TABLE  ' 

64  ! 

X  /  c  = 
b/2  = 

96.82 
400 . 00 

X  ALPHA  - 

men  DALPHA  = 

9.91  deg 
7,60  deg 

FREQ 

- i 

*  1.88  Hz  < 

i 

STRAKE 

VORTEX 

1 

WING 

VORTEX  i 

[.EFT  • 

RIGHT 

i  LEFT 

i 

RIGHT  I 

PHI  * 

2y/b 

2z/b  ' 

2y/b 

2z/b 

'  2y/b 

2z/b 

i 

2y/b  2z/b  ' 

0  I 

-0.320 

1 

0.082  » 

0.336 

0.085 

1 

1 

i 

i 

45  1 

1 

I 

j 

90  ' 

-0.469 

0.073  1 

0.481 

0.077 

1 

i 

135  ' 

-0.413 

0.102  ' 

0.424 

0.104 

1 

i 

' 

180  ■ 

-0.327 

0.112  ' 

0.344 

0.115 

1 

i 

225  ' 

! 

1 

i 

270  ' 

1 

1 

i 

315  ' 

1 

1 

1 

I 

i 

i 

-39- 


1 

TABLE  ‘ 

x/c  » 

b/2  - 

96.82 

400.00 

X  ALPHA  - 

mm  DALPHA  « 

9.88 

7.36 

deg 

deg 

FREQ  *  6.00  Hz 

65  i 

5TRAKE 

UORTEX 

WING 

CORTEX 

1 

LEFT 

1 

RIGHT 

1 

LEFT 

i  RIGHT 

PHI  l 

mm 

!  2y 

/b 

2z/b 

i  2y/b  2z/b 

0 

| 

! 

! 

1 

45 

1 

1 

! 

1 

90 

1 

! 

1 

! 

1  35 

1 

l 

! 

l 

180 

i  -0.3S0 

0.127  i 

0.360  0.129  i 

i 

225 

i 

i 

i 

i 

270 

1 

1 

i 

i 

315 

i 

i 

i 

i 

i 

I 

! 

I 

I _ I 
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VORTEXP0SITIONPLOT  3 

0  —  Q 

160*0 

a  -  e  *  40 .42  •<  ALPHA  « 

9.28 

d*g 

45*  a. 

225*  > 

b '  2  *  79.16  inn  DALPHA* 

16.69 

d*g 

90*  + 

270*  X 

FREQ  « 

1.13 

Hz 

135*^ 

31S-  < 

STROKE 


RIGHT 


WING 


coc 


45 


VORTEXPOSI T IQNPLOT  7 

0a  B 

180»O 

*  c  *  40.42  •<  ALPHQ  » 

9.88 

d*g 

45«a 

22E»  t> 

b^2  -  77  .  '  —  DPLPHfl- 

7.4? 

deg 

90-  + 

2~0  =.-■• 

FREQ  » 

3.00 

Hz 

13S«v 

315»  < 

STROKE 

RIGHT 

+ 

. : . 

v . 

WING 


RIGHT 


.10 

-2y-  b 


ws! 


>>>'■>/ 

V.WA.VJ 


WW 


WV 


O  A  X  v 


VORTEXPOCITIONPLOT 


VCiRTEXPOSITIONPLOT  10 


vort expos i ti onplot  n 


VORTEXPOSITIONPLOT  14 

0*  Q 

1  80* 

■«.'c  -  40.42  *;  BLPHfl  « 

18.79 

deg 

45*  A 

225*  > 

b'2  «  79.16  >•  DflLPHfl* 

12 .63 

d#g 

90-  + 

270=  * 

FREQ  » 

1  .88 

Hz 

135«v 

315*  <] 

STROKE 


6?  .69  .71 


WING 


VORTEXPDSIT IONPLOT  18 


V_"W 


VORTEXrOSITIONPLOT  21 
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VOR  TEXPOS I T I ONPLOT  23 

0*  e 

180=0 

«  40.42  •<  ALPHA  • 

35.67 

d#g 

45«4k 

225*  t> 

b--2  -  79.16  mm  DALPHA* 

7.62 

d»Q 

90=+ 

270=  >' 

FREQ  - 

1  .68 

Hz 

135*^ 

315-4 

STROKE 


RIGHT 

> 

D 

< 

. . X. _ ; _ ; _ 

LEFT 


|  W~I NG 
RIGHT 


ww 


sfsrM' 


63- 


VORTEXPOS IT IONPLOT  24 

0*  0 

160=  S- 

>  •  c  *  40.42  •<  ALPHA  » 

36.01 

d*g 

45»a 

225*  I> 

b- 2  =  79.16  mm  DALPHA* 

14  .26 

aag 

90*4" 

270=  x 

PREQ  - 

1  .88 

Hz 

1 35*  v 

315=  4 

TRfiKE 


UORTE/POSITIONPLOT 


m 


k 


$ 

} 

V 

ll 

Sy 

■  ■ 

V  » 

> 

•1 

\p 

VGRTEXP0S1TI OHPLOT  32 

0*  0 

180*0 

r  c  *  65.93  ■<  QLfVa  ■ 

9.91 

dag 

as*  a 

228*  t> 

b' 2  »  22S.0  m*  DBLPHfl* 

7.60 

dag 

90*  + 

..70*  x 

FREQ  * 

1  .88 

Hz 

13S*^ 

3 1  £=  < 

STROKE 


RIGHT 


WING 


VOPTEXPOSITIONPLOT  33 


WING 


RIGHT 


RIGHT 


-77- 


| VORTEXPOSITIONPLOT 38 

v  c  =  65. 88  HLPHO  «  9.88  d«9 

b'2  =  225.0  »i»  DfiLPHQ*  7.36  d*9 
FPEQ  *  6 .00  Hz 


VClRTEXPOSITIONPLOT  39 


VORTEX POSITIONPLOT  41 


VOPTEXPOSITI ONPUOT  46 

0a  B 

1  80- Cr 

>.'c  =  65.88  ALPHA  » 

18.92 

d*g 

46-at. 

225=  r 

b  '2  =  225 .0  is*  DALPHA- 

7.07 

d*g 

90*  + 

2  7  0  «  X 

FREQ  - 

3.00 

Hz 

135-v 

315=  « 

STROKE 


RIGHT 


WING 


RIGHT 


VOFTEXPOSITI ONPLOT 


87 


VOPTEXPOSITIONPLOT  48 

0s  B 

180=0 

x.'c  =  65.88  •;  ALPHA  » 

18.98 

deg 

225*  |> 

b-2  *  225.8  •»  D ALPHA* 

3  .46 

deg 

90*  + 

2  7  0  =  X 

f£EQ  - 

6.88 

Hz 

135*^ 

315=  < 

VORTEXPOSITI ONPLOT  59 


-  -c  =  65.88 
b ' 2  *  295  .9  mm 


0=  C 

45*<±- 
88*  + 
135*7? 


16  9=0 
22E  =  t> 
278=  X 
315=  <1 


ALPHA  *  22.45  deg 
DALPHA*  3.78  deg 
FREQ  *  1 .13  Hz 


-91 


VORTEXPOSITIONPLOT  54 


0=  0 

:  80=  C 

;:'C  3  6?.3S 

ALPHA  = 

22.42 

deg 

225=  ; 

b  •  2  *  225.8  »  m 

DALPHA* 

7.09 

deg 

90  =  + 

2  7  0  =  x 

FREQ  = 

1  .88 

Hz 

135  =  <R 

315=  < 

VORTEXPOS I T I ONPLQT  S7 


VOPTEXPOS I T I QNPLOT  58 


VORTEXPOSITIONPLOT  59 

0*  o 

180-0 

V  c  «  65.68  •:  flLPHP  - 

22.56 

d*g 

45«  A. 

225-  > 

b  2  *  225.6  ••  DOLPHfl- 

3.44 

d»Q 

90-+ 

2?0»  x 

FREQ  - 

6.66 

Hz 

135-v 

315-  <1 

STRQKE 

RIGHT 


.47  .43 

2y*'b 


WING 


VGRTEXPOS I T l ONPLOT  60 


0*0  180= 

r-c  =  65.89  %  ALPHA  «  22.42  d*g  45* a  225*  P 

b-2  =  225.0  mm  DAIPHA*  6.8»  d*g  90*+  8?0=x 

FREQ  •  6.00  Hz  135*^  315=4 


WING 


VORTEXPOSITIOHPLOT  61 


•c  *  65.68  \ 
b-2  =  225.6  •• 


6>  o 
45»  a 
96*  + 
1  35* 'v 


1  30* 
225*  l> 
270*  X 
315-4 


OLPHfi  *  36.03  deg 
DfiLPHft-  15.23  deg 
FREQ  ■  1 .13  Hz 


102 


J 
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V0PTEXP03 I T I oHPLOT  63 

0*  B 

1 86*  c 

-c  -  96.32  -i  ALPHA  - 

10 .01 

d*g 

45*a 

22S-  [* 

b'2  =  460.8  mm  DALPHA* 

3.78 

d*o 

90*  + 

270*  X 

PREO  * 

1  .88 

Hr 

136»v 

315*  <1 

STROKE 


WING 


.05 

.04 

-2\ 
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